The digoxin-propafenone interaction: characterization of a mechanism using renal tubular cell monolayers.
When propafenone is given with digoxin, digoxin serum concentrations increase. Although the digoxin-propafenone interaction is well known clinically, the mechanism by which propafenone interferes with digoxin elimination is unclear. To test the hypothesis that propafenone or one or both of its two major metabolites, 5-hydroxypropafenone (5-OHP) and N-depropylpropafenone (NDPP), inhibit the P-glycoprotein-mediated net renal tubular secretion of digoxin, we examined the transport of digoxin and the well-studied P-glycoprotein substrate vinblastine across confluent Madin-Darby canine kidney cell monolayers in the absence and presence of propafenone, 5-OHP and NDPP. Propafenone and its two major metabolites significantly inhibit the secretory flux of digoxin and vinblastine (propafenone > 5-OHP >> NDPP). Despite decreases in net transport, cellular digoxin accumulation did not decrease, suggesting that neither propafenone nor its metabolites prohibited digoxin from entering the cells at the basolateral side. NDPP, but not 5-OHP, was detected after 48 hr of incubation of the cells with propafenone alone. When the cells were incubated with propafenone or 5-OHP, apical accumulation of 5-OHP, but neither propafenone nor NDPP, against a concentration gradient was observed. These findings are consistent with the hypothesis that the digoxin-propafenone interaction results from the inhibition of the renal tubular transport of digoxin by propafenone and its metabolites. Our data suggest that propafenone is an inhibitor of P-glycoprotein, whereas 5-OHP is a possible substrate.